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DETAILED ACTION 

Claim Objections 

1 . Claim 30 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. Claim 30 is dependant on claim 1 and recites an operating plate 
which is not listed in claim 1 . For purposes of examination, the operating plate will be read as 
corresponding to multiple operating devices. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claim 23 recites the limitation "the electrically conducting polymer" in lines 1 and 2. 
There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the dale of application for patent in the United States. 

5. Claims 1,4, 10, 11, 12, 15, 17, 19, 20, 28, 29, and 32 are rejected under 35 U.S.C. 102(b) 
as being anticipated by Brennan (US 6,210,894). 

6. For claim 1 , Brennan teaches a substrate comprising an active surface that is non- wetting 
with respect to a sample liquid (column 4 lines 38-43), a capture zone and an operating zone 
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(column 5 lines 5-23, column 7 lines 14-26), and a means for supplying the sample liquid 
(column 5 lines 56-61). 

7. For claim 4, Brennan teaches the device wherein the capture zone (individual wells) 
exhibits chemical capture of the sample liquid (column 7 lines 45-53). 

8. For claim 10, Brennan teaches a surface rendered wetting by grafting a chemical 
substance onto the surface (column 5 lines 19-23). 

9. For claim 11, Brennan teaches glass as the surface (column 5 lines 19-23), 

10. For claim 12, Brennan teaches the grafting material as silane placed on the surface by 
silanization (column 5 lines 19-23). 

1 1 . For claim 15, Brennan teaches a hydrophilic capture zone, and a hydrophobic non- 
wetting zone (column 5 lines 8-23, claim 3 b, d). 

12. For claim 17, Brennan teaches the operating zone having a chemical interaction with the 
sample (column 9 lines 16-23). 

13. For claim 19, Brennan teaches at least one operating zone for detection of a biological 
species present in the liquid sample (column 7 lines 60-62, column 9 lines 16-18). 

14. For claim 20, Brennan teaches the device wherein at least one operating zone is 
functionalized with a probe to interact with a target present in the sample liquid (column 7 lines 
21-26, 45-48, 60-62). 

15. For claim 28, Brennan teaches the operating zone being non-wetting with respect to the 
sample liquid (column 4 lines 37-43) 

16. For claim 29, Brennan teaches the active surface consisting of glass (column 5 lines 8- 
19). 
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17. For claim 32, Brennan teaches a dispenser as the means for depositing the liquid sample 
(column 5 lines 56-67, column 7 lines 1-8). 

Claim Rejections - 35 USC § 103 

18. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

19. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

20. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

21 . Claims 2, 3, 5, and 16 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brennan (US 6,210,894) in view of Garyantes (US 6,565,813). 
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22. With regards to claim 2, Brennan teaches a substrate comprising an active surface that is 
non- wetting with respect to a sample liquid (column 4 lines 38-43), a capture zone and an 
operating zone (column 5 lines 5-23), and a means for supplying the sample liquid (column 5 
lines 56-61). Brennan does not teach the capture zone having a particular shape. 

23. Garyantes teaches a device comprising a plurality of wells having an annular circular 
shape (Abstract, column 8 lines 63-66, figure 6A). It would have been obvious to one of 
ordinary skill in the art to modify Brennan in view of Garyantes in order to provide an annular 
well that conforms to the shape of a liquid droplet. In addition, it would have been obvious to 
modify Brennan in view of Garyantes as changes in shape within a device require only routine 
skill in the art (see MPEP 2144.04 IV B). 

24. With regards to claim 3, Brennan does not teach a capture zone surrounding multiple 
working zones. Garyantes teaches that it is advantageous to surround several hydrophilic zones 
with a hydrophobic zone in order to test multiple samples without contaminating each individual 
sample liquid. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the device of Brennan by surrounding several hydrophilic zones 
with a hydrophobic zone in order to test multiple samples without contaminating each individual 
sample liquid. 

25. With regards to claim 5, Brennan does not teach a capture zone being in, a projection on 
the surface. Garyantes teaches that it is advantageous to form the capture zone as a protrusion in 
order to allow formation of a virtual well for a hydrophilic layer (column 9 lines 37-45, 55,56). 
It would have been obvious to one of ordinary skill in the art at the time the invention was made 
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to modify the device of Brennan with the protrusions of Garyantes in order to allow formation of 
a virtual well. 

26. With regards to claim 16, Brennan does not teach a capture zone and an operating zone in 
a hollow or as a projection relative to the surface. Garyantes teaches that it is advantageous to 
form the capture zone or the operating zone as a hollow or a projection relative to the surface in 
order to allow formation of virtual wells for a hydrophilic layer (column 9 lines 37-51). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the device of Brennan with the protrusions of Garyantes in order to allow formation of a 
virtual well. 

27. Claims 6, 8, 9, 13, 14, 18, 21, 22, and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brennan (US 6,210,894) in view of Heller (US 6,017,696). 

28. With regards to claim 6, Brennan teaches a substrate comprising an active surface that is 
non-wetting with respect to a sample liquid (column 4 lines 38-43), a capture zone and an 
operating zone (column 5 lines 5-23), and a means for supplying the sample liquid (column 5 
lines 56-61). Brennan does not teach a device wherein at least one capture zone is an electrode. 

29. Heller teaches that it is advantageous to place electrodes in microlocation zones (capture 
zone) in order to control electrophoretic transport of molecules in a sample liquid (column 1 1 
lines 6-10, 54-61). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the device of Brennan placing electrodes in microlocation zones 
(capture zone) in order to control electrophoretic transport of molecules in a sample liquid 
(column 11 lines 6-10, 54-61). . 
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30. With regards to claim 8, applicant does not provide any structural limitations regarding 
the claimed electrode; therefore, the electrode taught by Brennan in view of Heller would be 
fully capable of capture by electrowetting as recited in the instant claim. In addition, the instant 
claim is sufficiently broad so as to not overcome limitations taught by the prior art; therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify Brennan in view of Heller in a manner wherein the electrode is configured for capture by 
electrowetting. 

3 1 . With regards to claim 9, Brennan does not teach an electrode consisting of a noble metal. 
Heller teaches that it is advantageous to construct electrodes from noble metals in order to 
complement other materials in the assay device (column 15 lines 36-40). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to modify the 
device of Brennan with a noble metal electrode in order to complement other materials in the 
assay device. 

32. With regards to claim 13, Brennan does not teach an electrode made of gold. Heller 
teaches that it is advantageous to form electrodes from gold in order to complement other 
materials within the assay device (column 15 lines 36-40). The limitations of rendering the 
electrode wetting by physisorption of a thiol is regarded as intended use as there are various 
known methods of rendering an electrode wetting. Therefore, it would have been obvious to one 
of ordinary skill in the art at the time the invention was made to modify the device of Brennan to 
include a gold electrode in order to complement other materials in the assay device. 

33. With regards to claim 14, Brennan does not teach the wetting chemical as an alcohol. 
Heller teaches that it is advantageous to utilize hydroxyl groups as the wetting agent for an 
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aqueous solution (column 17 lines 4 and 5). It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to modify Brennan by employing an alcohol for the 
wetting chemical as hydroxyl groups are useful with aqueous solutions. 

34. With regards to claim 18, Brennan does not teach the operating zone as an 
electrochemical microcell. Heller teaches that it is advantageous to construct an electrochemical 
microcell in order to extract specific molecules from a sample (column 12 lines 35-54). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the device of Brennan by constructing an electrochemical microcell in order to extract 
specfic molecules from a sample. 

35. With regards to claim 21, Brennan does not teach an electrode of an electrochemical 
microcell. Heller teaches and electrochemical microcell (column 12 lines 35-54) wherein the 
electrode exhibits wetting properties (column 16 lines 18-22). The claim language stating that 
the electrode is used for operation of an electrochemical microcell is regarded as intended use 
and is not given patentable weight. It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify Brennan in view of Heller to gain the advantage of 
providing an electrochemical microcell comprising an electrode with wetting properties in order 
to extract compounds from a variety of aqueous solutions. 

36. With regards to claim 22, Brennan does not teach an electrode with a probe to interact 
with a target in a sample liquid. Heller teaches that it is advantageous to attach a probe to the 
electrode in order to extract specific target molecules from a sample (column 16 lines 7-13, 
column 17 lines 4-13, 26 and 27). It would have been obvious to modify the device Brennan in 
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order to provide a probe attached to the electrode in order to extract specific target molecules 
from a sample. 

37. With regards to claim 25, Brennan does not teach an electrode wherein a biological probe 
is attached for binding targets in a sample liquid. Heller teaches that it is advantageous to utilize 
DNA, enzyme, and antibody probes in order to allow for efficient binding and detection of the 
target of interest (column 20 lines 13-25). It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify the device of Brennan in view of Heller in 
order to improve specificity of a reaction by utilizing a prove that specifically binds a target 
molecule within the sample liquid. 

38. Claims 23 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brennan (US 6,210,894) in view of Heller (US 6,017,696) as applied to claim 22 above, and 
further in view of Marx et al., (US 5,440,025). 

39. With regards to claim 23, Brennan in view of Heller teach a device wherein an electrode 
is labeled with a probe aimed at binding a target within a sample liquid. Brennan in view of 
Heller does not teach the probe attached to an electrically conductive polymer. Marx et al, teach 
that it is advantageous to extract a nucleic acid with an electrically conductive polymer to gain 
the advantage of binding a nucleic acid without denaturation. It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to modify the device of Brennan in 
view of Heller in further view of Marx et al., in order to prevent denaturation of the nucleic acid 
as taught by Marx et al. advantages. 

40. With regards to claim 24, Marx et al., teach polypyrrole as the electrically conductive 
polymer. It would have been obvious to one of ordinary skill in the art at the time the invention 
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was made to utilize polypyrrole as the conductive polymer within the device of Brennen to gain 
the advantage of preventing denaturation of the nucleic acid as taught by Marx et al. 

41 . Claims 30-35, 38, and 42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brennan(US 6,210,894). 

42. With regards to claim 30, Brennan teaches an operating device comprising an active 
surface that is non-wetting with respect to a sample liquid (column 4 lines 38-43), a capture zone 
and an operating zone (column 5 lines 5-23), and a means for supplying the sample liquid 
(column 5 lines 56-61). Brennan does not teach an operating plate comprising several operating 
devices. The mere duplication of parts has no patentable significance unless a new and 
unexpected result is produced. Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify the operating device of Brennan to include 
multiple operating devices in order to process multiple samples simultaneously (see MPEP 
2144.04 VI B). 

43. With regards to claim 31, Brennan teaches the operating devices as an array (column 8 
line 2, column 9 lines 16-18). 

44. With regards to claim 32, Brennan teaches a dispenser wherein the dispenser delivers a 
drop of liquid per capture zone (column 8 lines 37-44). 

45. With regards to claims 33 and 38 Brennan teaches an operating box (figure 7) 
comprising, a container with means for introduction and withdrawal of a liquid (column 5 lines 
56-67, figures 5 #'s 2 and 3), and an operating device (column 4 lines 38-43, figure 7 #6). The 
means for withdrawal of the liquid as taught by Brennan meets the limitations of the instant 
claim in that applicant does not indicate a specific mechanism for liquid withdrawal. Paragraph 
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0129 of the instant specification states that "withdrawal of the liquid can be carried out by any 
appropriate means known to those skilled in the art" therefore the withdrawal means taught by 
Brennan would be fully capable of performing as that of the instant claim. 

46. With regards to claim 34, Brennan teaches a method of washing the array plate by 
flooding the surface with a liquid (column 8 lines 53-57. It would have been obvious to one of 
ordinary skill in the art at the time the invention was made to utilize the washing step as taught 
by Brennan to withdraw the sample liquid from the array surface in order to remove deposited 
samples prior to application of a different sample. 

47. With regards to claim 35, Brennan teaches an operating box purged with argon gas to 
maintain anhydrous conditions (column 8 lines 58-60). It would have been obvious to one of 
ordinary skill in the art to modify the teachings of Brennan wherein the vapor of the sample is 
injected into the operating box in order to maintain optimal conditions for application of a 
sample liquid. 

48. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brennan (US 
6,210,894) as applied to claim 33 above, and further in view of Grant et al., (US 5,624,815). 

49. With regards to claim 36, Brennan does not teach a suction pump for withdrawal of a 
sample liquid. Grant et al, teach that it is advantageous to utilize a suction pump for liquid 
withdrawal in order to efficiently remove excess liquid (column 6 lines 63 and 64). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the device of Brennan with the pump of Grant et al., in order to efficiently remove excess 
liquid. 
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50. Claims 39-41 are rejected under 35 U.S.C. 103(a) as being unpatentable over Brennan 
(US 6,210,894) in view of Rava et al, (US 5,545,531). 

5 1 . With regards to claim 39, Brennan teaches With regards to claim 30, Brennan teaches an 
operating device comprising an active surface that is non-wetting with respect to a sample liquid 
(column 4 lines 38-43), a capture zone and an operating zone (column 5 lines 5-23), and a means 
for supplying the sample liquid (column 5 lines 56-61). Brennan does not teach the device as a 
biological chip. 

52. Rava et al, teach that it is advantageous to form a multiple biological chips wherein 
probes are exposed on the surface of a substrate in order to bind an analyte in a liquid sample 
(Abstract, column 4 lines 48-52). It would have been obvious to one of ordinary skill in the art 
at the time the invention was made to modify the device of Brennan in view of Rava et al, in 
order to provide increased throughput, thereby allowing multiple biological samples to be 
analyzed on a single device. 

53. With regards to claim 40, Brennan teaches a substrate for binding nucleic acids (Example 
4). 

54. With regards to claim 41, Brennan teaches the device as an operating box (column 8 lines 
50-57, figure 7). 

55. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brennan (US 
6,210,894). 

56. With regards to claim 42, Brennan teaches a method of fabricating a device comprising a 
substrate with a surface configured to become the active surface (column 2 lines 32-35, column 4 
lines 36-43), structuring the surface to form an operating zone that is covered by a liquid droplet 
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(column 2 lines 41-43, column 7 lines 14-16, figures 2a, 3), treating the surface so as to render it 
non-wetting with respect to the sample liquid (column 4 lines 37-43), structuring the surface to 
form a capture zone for a sample (column 2 lines 36-38, column 7 lines 21-26, figure 2a) 
wherein the capture zone is arranged in a manner that surrounds the operating zone (figures 2a, 
3). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dwan A. Gerido, Ph.D. whose telephone number is (571)270- 
3714. The examiner can normally be reached on Monday - Friday, 9:00 - 6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jill A. Warden can be reached on (571) 272-1267. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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/Jill Warden/ 

Supervisory Patent Examiner, Art Unit 1797 



